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和分化的能力, 促使细胞恶性转化。肿瘤细胞可通过异常表达 Fas 或使 Fas 功
能失常而逃逸 FasL 诱导肿瘤细胞凋亡；同时，肿瘤细胞大量表达 DcR3 来竞
争结合 FasL 逃避机体的免疫监视。肿瘤的快速增殖、丧失凋亡、ERK 的异常
活化、DcR3 的大量表达，四者之间在时间上具有一致性。前期研究通过检测胃
癌患者肿瘤标本、裸鼠模型的胃癌组织及各器官中 DcR3 与 ERK1/2 表达情
况，得出以下结论：DcR3 与 ERK1/2 在胃癌患者肿瘤标本及裸鼠模型器官组织
中的表达量增高，并有一定的协同表达。并且 DcR3 与 ERK1/2 的表达情况与
胃癌的分期及转移情况密切相关，晚期胃癌二者表达更为显著，两种信号因子与
胃癌的发生发展可能有着密切联系。为了更进一步阐明两者关系，本实验以胃癌
BGC823 细胞为研究对象，通过构建 ERK1/2 shRNA 真核表达载体，应用特异
性抑制剂 U0126、PD98059、APDC 抑制通路中相关分子的表达，体外研究其
对人胃癌细胞株 BGC823 ERK1/2 蛋白及 DcR3 分泌及 FasL 活性的影响。 
合成针对人胃癌细胞株 BGC823 ERK1/2 基因的 RNA 干扰靶序列，将其
连接于 PRNAT-U6.1/Neo 载体，构建 ERK1/2 基因 shRNA 重组质粒，经脂质
体法导入 BGC823 细胞中，干扰 ERK1/2 的表达。应用特异性抑制剂 U0126、
PD98059、APDC 抑制通路中相关分子的表达。Western blot 法检测转染后
BGC823 细胞及抑制剂使用后 ERK1/2 蛋白的表达变化，荧光显微镜检测质粒
自带 GFP 基因的表达情况确认转染效率，ELISA 法检测各组细胞上清中 DcR3
分泌蛋白的表达特点。并利用本室制备的 FasL，通过流式细胞术检测 ERK 信
号通路的变化对 FasL 作用的影响。 
成功构建针对 ERK1/2 基因的干扰质粒 PRNAT-U6.1/Neo-ERK/2，鉴定无
误，转染干扰质粒至人肾上皮细胞系 293T 细胞，同时设空白对照。镜下可见大
量荧光蛋白表达，转染效率高，并筛选出有效干扰序列。Western-blot 结果证实
有效干扰序列能显著抑制细胞内 ERK1/2 蛋白的表达。干扰 BGC823 细胞后，
















扰组中有不同程度下降；应用特异性抑制剂改变 BGC823 细胞 ERK 通路中相
关分子表达从而抑制 ERK1/2 的表达，Western-blot 结果证实特异性抑制剂能有
效抑制 ERK1/2 表达，收集各组细胞上清检测 DcR3 分泌水平，ELISA 结果显
示：DcR3 表达在各组中有不同程度下降；应用 FasL 作用于 ERK1/2 表达改变
组，流式细胞术结果显示：BGC823 细胞早期凋亡、晚期凋亡率明显上升，FasL 
活性提高。 
构建成功的  PRNAT-U6.1/Neo-ERK1/2 干扰质粒通过转染  293T 细胞，
Western-blot 证实可以有效且特异地下调目的基因的表达；转染干扰质粒至 
BGC823 细胞及应用特异性抑制剂 U0126、PD98059、APDC 抑制 ERK1/2、
NF-KB 分子的表达或磷酸化，ELISA 结果显示细胞上清中 DcR3 表达量下降，
在 BGC823 细胞中，DcR3 分泌与 P-ERK1/2 蛋白表达呈正相关的结论；利用
本室制备的 FasL，通过流式细胞术发现 ERK 表达降低可以改变 FasL 活性。 

















Gastric carcinoma is the most common gastrointestinal malignancy. The 
ERK/MAPK signal transduction pathway has emerged as a critical regulator of cell 
proliferation, differentiation, and apoptosis. Its abnormal activation results in 
deprivation of apoptosis and differentiation potency, promotes malignant 
transformation.  The inactivation of Fas in gastric cancer leads tumor cell to escape 
the own immune clearance. Meantime cancer cells escape from immunologic 
surveillance through over expressing DcR3 which can competively binding fasl . there 
is accordance on  the timing  among  rapid proliferation， apoptosis deprivation ，
abnormal activation of ERK and over expression of DcR3 . The tumor of animal 
models which were established with human gastric cancer cell line BGC823 appears 
highly expression of DcR3 and ERK1/2. DcR3 and ERK1/2 in the process of tumor 
development showed overexpression tendency, has coordinated characteristics. In the 
process of development of gastric cancer, DcR3 and ERK1/2 expressed closely. To 
further clarify the relationship between DcR3 and ERK1/2, based on BGC823 cell 
line, we detect the expression level of ERK1/2 protein and DCR3 and its affection on 
FasL, by using a shRNA targeting at ERK gene, also specific inhibitors U0126, 
PD98059, APDC. 
ERK1/2 shRNA recombinant plasmids were constructed with PRNAT-U6.1/Neo 
vector, and then were transfected into BGC823 cells with liposome. There were five 
groups: blank control group, interference groups, U0126, PD98059, APDC inhibitor 
groups. Protein expressions of ERK1/2 in the five groups were detected by Western 
blot analysis. The expressions of GFP were identified by Flurescent microscope to 
observe efficiency of transfection. The expressions of DcR3 protein in BGC823 
culture supernate were examined by ELISA. We also detect the FasL toxicity by flow 
cytometry after the regulation of ERK signaling pathway. 
















evidenced by sequence analysis. The inhibitory effect of ERK1/2 expression by 
PRNAT-U6.1/Neo plasmid was observed in 293T cell. By western-blot, ERK1/2 
shRNA plasmid significantly reduced ERK1/2 expresion in vivo;The BGC 823 cells 
were treated by specificity inhibitor to regulate ERK signal pathway and interfered by 
shRNA, respectively. Western blot analysis confirmed that the expression of related 
molecular was efficiency blocked by specificity inhibitor, simultaneously; the 
expression of ERK 1/2 was significantly deregulated by RNAi. ELISA analysis 
demonstrated that the expression of DcR3 secreted in supernatant for each group was 
decreased in variety level;The flow-cytometry indicates that the BGC823 cell treated 
by FasL after RNAi lead to a dramatic increase of early apoptosis induced by FasL. 
The interfered plasmid PRNAT-U6.1/Neo-ERK1/2 was successfully obtained by 
genetic engineering and confirmed through Western blot analysis to deregulate the 
expression of target gene specifically and efficiency by transfection to 293T cell 
line;the expression or phosphorylation of ERK 1/2 and NF-κB was inhibited by 
interference plasmid and specificity inhibitor (U0126、PD98059、APDC), respectively. 
Quantitative ELISA analysis indicated that the expression of DcR3 was positively 
related with P-ERK1/2 protein;The regulation mechanism of FasL (obtained from our 
lab) toxicity ability induced by ERK signal pathway confirmed through 
flow-cytometry analysis indicated that BGC 823 cell line apoptosis was mediated by 
FasL when expression of ERK 1/2 down-regulated. 
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缩略词 英文全称 中文全称 
COX-2 cyclooxygenase-2 环氧化酶-2 
EGF epidermal growth factor 表皮生长因子 
ERK1/2 Extracellular-signal-regulated kinase 1/2 细胞外信号调节激酶 
MAPK mitogen-activated protein kinase 丝裂原活化蛋白激酶 
VEGF Vascular endothelial growth factor 血管内皮生长因子 
IL Interleukin 白介素 
RKIP Raf kinase inhibitor protein Raf 激酶抑制子蛋白 
TGF Transforming growth factor 转化生长因子 
PE Prostaglandin E 前列腺素 E 
TNF Tumor necrosis factor 肿瘤坏死因子 
TNFR Tumor necrosis factor receptor 肿瘤坏死因子受体 
DcR decoy receptor 诱骗受体 
DD Death domain 死亡结构域 
NF-κB Nuclear Factor-KappaB 核因子 κB 
EST Expression Sequence Tag 表达序列标签 
cDNA Complementary deoxyribonucleic acid 互补脱氧核糖核酸 
FasL Fas ligand Fas 配体 
TRAIL 




MHC Major histocompability complex 组织相容性复合物 
mRNA Messenger RNA 信使 RNA 
AFP α-fetoprotein 甲型胎儿蛋白 
TRADD TNFR-associated death domain protein 
肿瘤坏死因子受体相关
死亡结构域蛋白 
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